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(57) Abstract: 



PURPOSE: A printed wiring board for a semiconductor 
plastic package is provided to overcome a bad adhesion 
of a solder ball to a base material by reducing the size of 
the solder ball. 

CONSTITUTION: In a printed wiring board for a 
semiconductor plastic package having a double-side 
copper-clad laminate composed of an insulation layer 
including respective copper foils on both sides in which 
the thickness of the insulation layer is not thicker than 
0.2 mm, the double-side copper-clad laminate has an 
upper copper foil surface and a lower copper foil 
surface. The upper copper foil surface includes a wire 
bonding or a flip chip bonding, and a copper pad. The 
wire bonding or the flip chip bonding connects a terminal 
of a semiconductor chip to a board. The copper pad is 
disposed in a position to be connected to a blind via 
hole formed on the lower copper foil surface, electrically 
connected to the terminal of the wire bonding or the flip 
chip bonding. The lower copper foil surface has a 
solder-ball-fixing pad in a position corresponding to the 
copper pad. The solder-ball-fixing pad has at least two 
blind via holes in it. The solder-ball-fixing pad, 
■ connected to a back side of the copper pad with a 
conductive material, is electrically connected to the 
conductive material with a solder ball filled up and 
mounded in the blind via hole. 
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#DiM^ B::)i2f nn^ixioii o[chah. i^^iiEife exHoii ^chm^ s^^^e ^^sm. eiiHUH 

Ain^o| 2H^0I 3dlZl £f 01 CH ^ S (w i re bonding)0IU ^ ^ii(flip chip bonding)01l £| oH ^Ol ojiHbHd 

^Ol HSB, I^I^Oil eiEx^l USI E-iOlb^^ ?le} 2fOI CH (wi re bonding)OIU Mil S^SCflip 

chip bonding) ^. 3 SfOIOieSOlU Milij^S E-IDlb^Oll S:?!^^^ 4^ 2iI2 3£II2 ^E|a| HSCHl 

@ MEFeiH blOhSOil 4^ ¥lx|Oii ^£|IIHEM 

S^B, ^Ol ^dinHEOil CUga^^ 91x1011 ^CH-M-I2§ nHE(so!der-bal l-f ixing pad)M 

^Qi-M-:3§IIHEfe n 2im 5l± ¥:?HS| MdfeJE tilOtS(blind via holes)e ^H'^ 
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(mounded) #CHMS (conduct Ive material)01l e^l^D. 



£18 ^'AlOj! 1011 SiCHAH. ^^^^ S|SOI O.lmmOIIQ ^CHDHEOil S^SCHS A-li:)^X| Md^e]E tllOhg^f ^D1M°] Si^^^Eli 
(junction state)» UEftliCf. 

£2^ 4'AIOjl 2011 2iOjAH. ejiHHHd&3f &IE5m M£f:^i^ IIH3IZI2I Xil^B^lIM UEftliCL 
£3^ ^AIOII 40il 9JiO\A-\, o^illHH>^^^^S OIg§^ M^^:^^ m3\X\m UE^tHCK 



^ ^^SE ^^£x^! lIH^IIIg eiryibH<y5.Kprinted wiring board)0il ^OICL SCI- 

ojillbH<yE^^l01l S^^E! ^^£x^t Sj£^ :^^!^ HH 51 XI (Chi p Sea I e Package : CSP)g ojiH 

bH^^SOli 5iOi:n. ^ai. 0H¥ S^^E BGA(Ball GrldArray)§ IIH^IXig ei iH bH 5h Oil 310ICL 

^ ^^§£1 5|g ^<i^M^A^ 3 ^01! gjOl ^0| oj^HbHi^eE DmiB^-se^y (micro-controller) . 

ASIC(Applicat ion Specific IC), OlIiSaL ^Oil OjgSD. HH^IXIfe ^Q^^5^ i.^»ll OhCHME 2J 4iH bH t!fl S.^ Oil e!^£iI3. 

^IXPPI ^8 SblOll OIS^D. 



gdil ^' nH5III(CSP)S eiH(base material)^ ^£1 OII^AI ZHS. MBIOIOIE ^^XH^ ^ A-il£^°'XHS^ 

S Al^^ ¥E-i <y^E!CL Oie A|E^ nH3IXI0il oiOiA-j. Zl^g 0.8mm Ol^^OIXie}. ilH^IXI 

£| ^JHI. B:3| ^ ¥?ll» eOI£^ 6H1 SICK CL^aUH . 5je ^DiM(solder balDE ^'301 2^o^Xl:I^. #Di^ Elxl 

(solder ball pitch)2f bH<!dSJ df2l/>^ffllOI >::( I ine/space) 2)2^8 i^:5i6^:I^ SICK ^^:?l2f ^A1l^ I^I^Hj ^Xi&3} 

4^^a<^^ DSaESj ^ LH0ie^(antl-migration)01l SiO^AH ^HIM ^^^^^Cf. 
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eaii BGA2} CSPOil ?X0\A-\, eXHOll CH§^ ^CH^SI S£[^(adhesion)a ^QiM ilHHS] BD\ ^'±m {QB} ^'^o\0\, mmO\ 
Sib MEm ^'^mO. CH^OL :?IS.Ksubstrate)OI QH^ CEH^Oil, ei^HaHdeg S^IIf tiHS(front and 

reverse surface)Oil Oiel ^CH2il XI (solder resist)£| ^3}l!^S^2f ^£|s|o| jhsbl (residual ratio)Oil 2^CHAH2i| x^OI 
^ oJs^ 2H^(distortion)e g:?fni5^>ll ^:>il SCK 



B ^^S^ ^^^1 ei4:HbH^e°l Sfj^OI ^^^H, 2mi0isg(wir ing bonding)OIU M^' 4' sg(f|jp chip 

(distortion)Ol i,^^£]b CSPM 2iiHdH<yE^S WISBhb ^0\O . 

UO\D\ ^ ^^^£1 £E ^-X-i^Mheat resistance). ^^a4^^ ^^^(electric insulation) ^ LHOie 

^(anti-m(gration)(}ll SiCHAH. iIH5IX|£| BD\ ^ ^^^^ 0159 um^s ^^6^^ CSPS ei^^HHt^S 

m xiiemb 510ID. 



B 1011 Sia^S. S IIH5IX|g :?I&S^AH. ^MD\ 0.2mm OiafOIH H E[^)Oil 

(copper folDM 1 2 e ( i nsu I at 1 on layer)^^ ^dl-MBHE ^ S^(double-side copper-clad 

laminate)^ ?>b. SL^^xJI Md^^^ nH^IXIg oi4^bH<y&OI Xilg^CL 

^^^1 ^dl-e£HH n^]!^ ip£|av n^g -&^:?l ^d|5| SSOlIb D\^m 

X-jl EiDlk^M ^15PI ^I§1 £m!CH^S(wire bonding)OIU M^' S^S(f!ip chip bonding) ^. D 2fOiai^ilOIU 

Miiii^s E-ioi^^oii ^mm ^ 2^12 ndin sf^ ssoii M^^eJE dlo^so^l ^ 

^am^ SSg. ^dinH^Oil □jg5^b ^xlOll ^CH-M-HS fl«E(so!der-bal Is-f ixing pad)M ^H, 

^CH-M-HSIIHHb n oK)ll sl^ ^:?H2j Md^e»E blOFS^ ^H; 

^01 ^diiiHEsi dHsoil ^^::?i ^cH-M-:2§iiHHfe. bio^soii XH?-jxj ot^ssj^ 

(mounded) ^CHM^ (conduct ive mater ial)01l S:?l^o^ S^^D. 

4^^^oSAH a^fg^ AIOH-IIOI^ 01|>ie|s(polyfunctional cyanate ester)2f AlOHilOlM 01l>iEi|so| oi|b|gi^x^| 
(prepolymer)g i^^o^b ^Ssf^ 4^Xli^MOI S^^am 2ib Q|OI>IU ^b e|o| aeSE(mul t i-layered 

board)Oia. 



EES!. B ^^S 1011 21ms. b^2} ojiHaH^y^^O! Xllgti^Gil. -^01 ^dl-MEHE gcMgg^ ut^, 

^^o^A-i a^^g^ AlOKilOlM 01I^Ell^2f ^^:?l AlOKilOlM OlI^Eil^oj Ollblgs^z^lS i^^^Sfb ^Ssl^ ^^XIZS^MM 
S^Oie(reinforcing subst rate)01l a^SoHI, ^aiH^IZl A|^(prepreg sheets)S ^^:>\^m 226^11. 
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□ £1^2 H HaiHeiin AIMM ^S-g^sFO^ ^gSHdaminated board)Oia. 



m S)Oil ^dl^^S m^s}^ ^Xl^^mm A0-mm^M9\ ^ai^^Cglass fabric) 2XHS ^E\-m 

fiHE ^gge ^bl8^I). SI^SEM g^mt^ 3 ^d!-M£HE ^jgeOil ^Oi£ S E-iOlb\ ^CHM S^IIH 

E. ^SEiDib'iif nHES 9\m =?e,\^ m^, ^ ^ms se^ e^M bH^§[ ae. ^xm ss^^ hhsoii 



UO\D\ ^ 2011 HI6^^. -&^:?l§l df2f "lExll MD^^ iIH3IXIg oj ±H aH<!i^ ^01 Xilgtl^GII. ^£li^g ^ 

J/il 50+ ^>i! 35-60c/m'. Hdlll ej^-(gas permeab i I i ty ) 01 5-25cfi/cm\ sec . £i ^CHE 6^U^ ^§ 5^ 

(woven fabric)0!CK 



E§.^ m 201! e^Ex^! M£h:;i^ IIH^IIIg eirUjdHd E^Ol m^s}^ 4- XI 

^4^^ME^AH D^^g^ AlOKilOlM 01l^£ilS£^ AlOmiOlM 01l>::£l|soj 01|U| §f^S^^ 3jOICL 



^ ^^soii 2j6^3. :)i&oii cwm ^cHM°i ss[2^oi ^4^a^:2. uo^:)^ ^D\m bF2^ 4^xi°i a^^o^ mxim, 4^ea 
4=^^ ^2 ^ i-H0ie^3f ^^01 ^^^^ csp§ eiiHaHd&oi xiig^D. 



S SAilAHOll ESOil A^gS 6H?l£t ^^01 UDtliCL a^ ^dinHE. bfe ^SOI MBieJE U\0\ 

m, c^ ^QiM. ^aiS^ISI EXH^ Si^^ ^SSF^ 4^XIS. efe o^V°J ^CHM iiHE(solder ball pad), ffe ^£IE 
^{copper plating), ES aiXi^^Cplat ing resist), hfe BIIGI ^M(si I ver paste), i^ &IEjtil jfe ^S2f 
OICH(bonding wire), g 1.^4= XI (sealing resin), 01 ^^(bondi ng terminal), MafeiE dlO^S SE^ g 

^, nB ^^^ilHEEl UHaei ^£I-E^S3. ^£l^^ r^^S(through hole), rg H£I^61!I1 AIM. 

a^Ex^t S SSnHE^. t^ #LHM IIHE¥. eiCH m 4^X|(under fill resin). 3£II2 ^H(bump)S UEftiiCL 



B ioii ^6fs. :>ieoii a\m g^i g^^^oi ^4=6m. uof:?^ 4-xi£i A^§EM ^x■^i>^ ^^^a^^^ s 

^ LHOie^Hf ^^01 CSPg oiiildH<y&OI X^ISSP. 



UlOie^Hf ^^01 ^4^§} CSPg oiiHtjHdeOI XllgSD. 



B lOil £J6H XilgSlfe ^ ^^1^ IIH31X|g oj dH ild & HI ^^Q^^. &IEX1I gjjlf oi4JldH<ye01 E10II CQdh fifOIOi 

BSSEs gi^Q^ Aii^^'Oii D\^o\o\ m^m ^0\Q. 



4 



eHE ^mm9\ ^ soiife. «^£jt^| ss^si Eioi^n^ D\^m ^mmoi s^oichhs EHoiy(i)oi ss^a. ^SlXm gj^f 



jioil t^^cK i^oi ^£iiiHE(a)^ if^ ^£i-MeHE ^mm9\ &^^oii oife ?£!ets o\^mo\ m^^o. mc-\m 

n^m^ie)^ US m^m^ bioFfi(b) ^^¥Oii §S8Q. -y:'! ii§nHE(e)^ ^oi ^di-eanH x^^^y 
Oil sife ^aiSn^M oiSo^cN g^ecL ^ ^^gs ^CH£ ^:)HO| ^a^oic mo^soi 6^u^ :z2§ iiHE(e)Oii ^^£Jb 

M^'(m), ^£liIHE(a) bHS^^HI ^dlE^ Se{n), ^ #CHe IQSUHHCe)^ M£f2iE blO^S(b)0il ^ 



^ 10il °[CHAH. IH^^^ ^^61 E^^Sa^XI IH^fe, oils MCH. ^^Hl S^Oil S 

MOMU S^^X-ll^ MO^A^ ^a-MEHE ^S^. 3dH§.^ aSSE. ^^P^ 0.2mm OiaFOiH. ^S£f 

sa^:I2. afu^i naiHeiin ai^ m oi^^^i Hai^am aims oigam. ^Bm^g ai^(ai^m)^ s^oii 

HHxia^iQ. mm m2[ ^^^a^oiiAH o\mm Mmm^^}^ m^B ^^\-m^}\E. ^mm, mm mim ^mms\ as 



^^^1 ^^1^^^ 3£l:±:m^ Sdl01l:^E-i!^ ^^2f 2x^1 ^^t,^^ MaiOmiH ^^(whoMy aromatic polyamide fiber)2f 

^^01 ^^^^^^ mg^^xi ^og ^g^g^QK A^:?j °::)|^^^ m ^£l^^(glass fiber)S 5i>^§^a. 



^^^1 9.Mfilm)g ^^^^^^ oKg^xi QioiiAH 4^ 91C\. =?X\\^^^, S £1 01 Dl H^^OI U Wd^bKil 01 ^aiOil AH d^l' 

4 21 Cf. 



a^U2i EHECH! ^CH£ ^:^H2i sa^eiE biohss e^E^ ^^^^ gxi^^goiiAH >^ oiQ^ Qiig ^01^ ^am^oii 

01 mm Qiai oiismo^ eiMH. ^bi-mbhh ^ssoii ^^s MaFeic bio^me ^oi 

soil OilLiXP^ 5-18mJ/pulseOj Xj-CHIUXI C[0\^A\0\^ Ei! 0| X-i { I ow-energy carbon dioxide gas laser )M 

Md\^ ^^s. aoi^AmiH aioixn^ ^ai-eenE ^e^oiu aaa^oii m^\2}^ bio^se eiH^ 

^^t}mmm{meia\ oxide layer)^ ^^a^£^ ^^:'i ^^lOlx^:?^ ^A^^ eg xHdia^:i2. m^ig^s ^\ow ^^goi 
m± goo'coin ^mmLix\D\ m± aookVmoioj mmm m^cnu m^c-\ m ^oise a^usi Ef^oiM i^^m^ 

El^i S^XHS(auxiliary mater lal)S 4^§^ 4^XI£^ i.^^)!! HSOII 2«g5h>IU. 5Efe ^^:»l eSXHSff 

m eoi! M01AH Xil5& S-X-ilS S3£A|^(ho!e-making auxiliary sheet)M b^i,^^aMI^ feOI S^XHS:^^ 

^di^^ ssoi) D^^soi£^ ^bianQ. neiiQ ^ai^^e :?FsaF0:i xii>iapi ^IoH ^di^^ r^o\\ ^oi m^xh^s s 

8H aOI^AFOIH aiOIXiS SAf6^^ , 2!iA|CH £1101 X-i(eximer laser) mB OO aiOIX-^YAG laser)^ 

me x-iism^ g^s. 3dii2 MdF^Qh^ xiism^ ^^mi^ m^^^^ mt^^ 3^mM\ di^m ^ 910. 
m^'^m s^xHg s^ai^^ ^x]\^m:)\ 30-200piioi 5^oicl 
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MOII ^Xl ariioh ^:?|gDHOII AFgl =^ oiD. DEHU. HeHt^ 4^X1 ^^^g 3Fg 

QOI^AfOlE SlIOIXHoi go| S^xHOil MdiMM ^ ?10\M, 01 ^^::>l 4^X191 X1l>iS ^oHAH gOj O^y ^ 

:^ieDH:?^ e^^cL cc^euh. ^:?igoH°i A^gg s§£i ^^soiiah 5&h5ti}. m^oi 2-e:^iojiAH sggxipf ot:?iaH^ 



^ ^'SOiiA-j AFgEi^ D\^, n D\ms:i ^m9.^M m^§}^ 4-xi ^^m^ 4^x1^ gxi& 

^XIOIIAH {fimm ^ 9JiQ. OlI^AI 4^X1. a^^§^ AlOmiOlM OII^Eil^^XI. Q2|§^ ^^aiOIDIE-AIOf 

uioiM 011:^101= 4. XI. a^fg^ ^^eiioiDiE4^xi. m^m-Di-^'^ MaiiHiy^ oiiEiis 4=xioiiah ^yi^i^a. ol^^§^ ^ 
xiMg ^mo\o\ A[mm ^ 910. m^o\ aoi^AmiE eiioix-isi sa^oii sish ^'mm m^^m 

^mmm m^o[j\ ?i6hah, iso'c oi^^si ^sisoibes m^m^ 4^xi^^gg A^esF^ 5101 tl^^^^6^a. 

Ul^^(humidity resistance). LHOie^^IIf 4-^S4^ m SXIOllAHb, D^^g^ AlOHilOlM OlI^Eljs 4.^1 

^ ^^soii 9io\k\, ^^§1 ^^m^ ^x\^^m2i o^'m^ aigk-iioim oii:^£i!^ mt^^gg m± 2 Alo^uM:?ls 

i^^^ lH^^eOiCK 3011 a\m 011^^. 1,3- 1,4-UA|0^US^5ii. 1.3.5-MaiAlOfUS^5i]. 1.3-. K4-. 1,6 

-. 1.8-. 2.6- ms 2.7-clAlo^u£UHl^sl . 1.3.6-M^lAlo^uMUHm^§ij. 4.4-clAlo^umtilttll^^ d!^(4-clAlo^uMa^l 

m)m^K 2.2-bi^(4-AiohU£iyiy 2.2-yi:^(3.5-ciH^s-4-AiomMiiiiy tii:^(4-Aio^u£aiiy )OiiEii^. 
bi^(4-Aiomsiiiiy )£isoiiEii^. di^{4-Aio^u^iiiiy Mdl:±:(4-Alo^us^^Jly )s^moiM. ziaiii M2} 

mmm oi^ioil mm^n no. 41-1928. 43-13468. 44-4791, 45-11712. 46-41112 nam. 47-26853]if jp-a-5i- 

6314901! ;HAIS a^^g^ AlOKilOlM Oimi^ sfi^^gE A^S^ 4^ 2iCK Et.^. ^X^^^Oj 400-6000013 OlM D^^g^ AlOF 

LiioiM oiiais §\%^m m 2mx]\ a\o\u^d\q\\ s\m M^lo^a3^ls ojidiei^jt^PF A^g^ ^ 910. oiidi 

ei^^X^l^ ^^<iKmineral acid) ^B ^OI>i<iL^:nf t:^ , ri^Pg ^^MaiOl^ m^B 3x^ 0[°}^ . E^ ^iCIg 3[ 

suioiM SHI ^xHo^ollA^ o^m^ Aioaiioi^ oiie^is e^^xiiM mmmm^^^i ^ch^d. 1^01 ojibietix^}^ 
^^^E^ oieig ei.^x^ls i,^^6h3. B^^^^i2f oiibiei^x^iHi ^mm ieh^ s^ecn. ^01 sehoiiah ondiet^^x^i^ Egh 

^ it^SOllAH ^161 AFg^jCK ^SI^E^, A^g^!0^l goHI^h^E} ^D\mmO\\ g5H&D. 

01I^AI4^XI^ ^o^x^o^ gX|21 011^ A! 4^ XI Oil AH (y^^lDK 3^011 □ t[ ^X^l^ei 011^^ E^ 3^^ bl^iiHI^ 

A E}^ OII^AI 4- XI. dl^fflife FEt^ OlI^AI 4^X1. flll^ EM^^ £1^ Oil^Al 4^X1. BSIM b^m^ EFgJ OlI^AI 4^X1. W 

aiMiM^ oii^Ai 4^x1. ¥£fcioii. aiEfcieii. diyMies^'^di cuiMSEf^ oiiEii^. m^imsi oimmmm on^Aisii^ 

E^Mi ^Qi^ SaiOil^Al mmm, 3dl3 6IE^^'-:?I-&^ ^ai^ 4^XI2J 0IIS^^S6IE&]lf°l ^^gOil 2J6H ^OISI Mdl 
^BIAI^' §\mmO\ 9XO. 0\m 4=XI^ ^8 ^i^oK>l A^g§ 4^ 

M£I010IE 4^X1^ ^'^^S?o^ gX|2| M£I0I0IE 4^XI0IIAH ^y^^CL ^xll^io^, 3>j^ a^^gg ^^5il0IQIE2} 

M^lo^eJ. ms\ jp-B-57-oo54060ii PHAis. EiDiy ^'m^mm MaioioiE^^Eisi efg^^MOiiAH diM^a. 
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^h'xw. mx\^^o\ e^n^ Mai^Efciey. oii=Aisf ^Bcieii. ^^eiioiMs^ ^Efciey. ^Eipoij-ofa^sLiM^ 

3M£ioi. m^im^^R^. ^E}a2}i-:^E\^ ^m^\D\, Mdioi^H&i. ¥m m^&i m^\o\\m^. 

Mdi^ei. Me.|-4-0il^SJ&]. M£(^£ieil. AS^XI. ABS 4^X1. MBS ^11. r^E! tll-OI ^ :Q¥. MdlOil^tH 

n^.^^ sal5^sL^lOlM. geiniiyei oimis, Mai^^. M£ioii>iais2f eainiiygii #moiE2f ^'s m^\^Q\, mm 
Mai^eii&^oi 9ic\. o\^^m mD\ii\mB m^m A\mBO. ^m, S£ixH(f iiier). gs(dye). e^s 

(pigment). ^IfXil ( th i ckener ) . e^Xil ( (ubr icant ) . ^^Xl X-jl (ant i -f oamer ) . ^^UiKdisperning agent). ^mM 

(leveling agent). ^g^^Xil (photo-sens i t izer ) . ^^gXil(flame retardant). (br ightener ) . gi,^^X-ilXil 

(polymerization inhibitor) ZIEIII ^ 4:MgElk-|| ( thixotropic agent)2f ^'B C^g,^£^ SX|£| ^Dni\^[ mS 
^. ^'2011 CQ£^ A^gg ^ °[Q. SfifXiKcuring agent) EE^ ^OH^ sH,^gOil. ^2011 CQFd^ EEISQ. 

e ^^so^lA^ A^g^ ^oi gSfi^^ 4^X1 ^01 ^^EHOiiA-i x\xi\m ^feCL iiaHU. cch 

^011. :?fg^3f SX-ll^ eoi LfM ffH^. gXISj ^-gSf ^ OH (heat-cur ing catayst):P^ ^XiOil ES^CK 

m^m^ ^X\9Ji 100g^^¥(parts by weight) g ^OHSj 0.005-10ei.^¥ . «^§,^^5^>il^ 0.01-5ei.^¥OI CK 

e ^^soiiAH s^xH^oii A^g^. ^^soi 900'coi:3 ii.^oiiuxpf aook/moiei ^^^^2S s 

XI2] ^^fiti^gOilAH <MiMa ^ oiQ^ oilM m(H, <i^s^g(oxlde)OI Mg^CL ElEFfe <^l^^fM2^ ^^8 El 

E\uo\, ooLi!^ <:i^^^^ii^ DOUiAioK o^ol?d >i^^Mii^ t^mm, urn <:l^p.^MJI^ u^°i Lmm, □^ 

DUI^r aOI^AmiE£^ ^^B DmUlr^HI SB ^.^sfMHf 0\o^£\ timm, ^ai^ CtOI^AfOIE. ^^^Qls 

mm, <i^sf^. ^^^^ <i^£fM:of ^^^msi & ii^sfg^f ^^hi tiim 

M2f m^^2\ ^^mmo\ SiQ. Es^ d|-<^l^^e(no^-oxide)0| A\Bm ^ ?JiQ. U\-{ils}m^^, dmo\ 

E. 5Fb^oiE, Lj^a^oiE. UMaFoiE, ElE^^ u^amiE, ^^^ois UMdmiE. b^e ^mioiM. 

U£# ^moiE. ^^^oife olE^A^olE£^ oom^ aiE^A^oiESf ^'&i^e^ ^^d^s <i|£}moi ^iq. e^i. 

o^nui^. omui:^!. gaiMSi. um, i^a^e. e^Eisu. -yai^. eie^m. b^u§. o^ejoj mm 

(simple substance)^ Hf^CH , mS: 0\m ^^m^C-\D\ MEM 4^ 91Q . UO\D\ , m^CH^f A\^m ^ 9JiO . 

o\ms &^ mB ^m^^ A^g^cK oie°^ six^^sB ^ai m^9\x\ a^xiei. i/zm oimoj m^^^e^o, 

d\B aOI^AFOlE D\±:^\0\X^D\ ^A^^ [LH . ^X^^ 6H£|£I>IU S6h£IE^ ggSCK a:^^^A^ . HfEJolj SOlU 3S0I m 

mm ih a^°i ^^^^ eon sh^^ sufPF gi^ >!oi b^i,^^6^c^. Na. k c\m m^m^ m^cn^ ^^ex^ihi m 
g^oi ^mm m^ow, m^'^mx\ Pe^a. m^cnsj gfB 3-97voi%. ti^^^^6^>^l^ 5-95voi%oicl m 
^cHfe g^iioii ^^m:>ii ^<:l^£lo^ ^^si^ 5101 b^i,^^6^□. 

a^xH^CHi s^oiAH ^^:;i ^g^-4-xi^ ^ai §}§£ixi ?^x\2}, iwo\x^ ^ai^^ s^oii J^mxm, >!^£j>iu aim^ 
mm ttH ^£1^^ HsoiiAH ^cHxixi 3im^ ¥eh ^MEHg^^ ^01 b^ii^a^EL oji« mo\, M^ibiy '^m. Meioiir^Eii 

= . MdlOIIE^l = 2^ S^(starch)IU SXI°I 4-XIOilAH ^i^OCL 

mmm m^cn. m^cnu m^cHSf ^xis i^^m^ 3&^ms xiizsa^^ ^^^b ^ai sanxt sixi ?^o. 

g>^S2Sfe. HBCHIAH UQi(kneader)S gOHSiOj g§S :?H JO (kneading) :?HCH5I AIMSj ^eh^ 

4^x1 5S0II ss^shE^ 2.'m ^g^fe ^^lat, nam goii 4^g^ 4^x!M g3Hm:n. yio\m m^L-\m 
n. nmm xio\k\ E'Mmn mmB\ii, ^ hsoii ^^m^A-\ ^01 mmmm nem nm^e 

mE^ ejioh^ ^B SXI^^gOl 910, ^01 AI^ ^B Ill^Mcoating)2] ^Ml^ m8\ §[§mxi ?^X\o}, 
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^x\mm ^^\^ Hsoii ^^Mdi^m. ^^^^^^ 40-i50'c. bfi,^^oMife 60-i20'csj s^oiiah ^^i^o^ 

D\ oigg^ <:ii^s 4^1121 ^^s^f seei ^#moii a:^e.f a = 

^dis,^ ssoii ^^m ccH. ^^::)| ::?^oH& 4^xis ssg ch^§£ ^iis ganms^ 3m ola^2l 2^01 

Oils mo\. ^x\m ssoii ms mm urn, ssaims ^ai-g^HH ^e^oii ^ 

sm^ :?t5H^ ^x\m s^oii i^ji^moi urn, ^gMoii ez&Ai^s 

-:^^aio}xi as^ecHiAH >i5£io]. ^diHeiin::'^ ^oi&a. ^oi ^^m ^m^^owM 

QCK Dial §8H& ^9] RdlR^in A\^D\ ^SSIl. ^^I^^B ^SS ^£1^^111 AIM^l ^ Oi £ S ?l Oil dHxIEl 

I). ^^^SA^ ^zj A-iiM^ ^£i-M£HH ^e^e g^ms^ ^lu g.^^moiiAH ^g-g^sp. 3s:hi ^o\b ^£i-MeHE 

^gM^ Se^^^ ^ei^^B ^mJ[ 5^01 b^i^^ehCf. LH¥#(inner layer)ESAH ^am^B ^3}ii:^^ 9-35/^oi 

aesES^. ^di-eeHH agsH:?^ Mg^a. :?ai-eeHE cks^h^. as^ sxhm i^^^ ^ai-MBHH ^eeoii 
sjss g^sfn. sse xnaiE^ ag. exHS B-r^::Eiioixi Hai^aiin ^8 exH:?^ ^xiaim. 

:^l01i ¥^^S 4^XI» ^aia,^ ai ^Oi£ o^ SOU HI ai ^ss^oi g^E! ^xiee ^bia^JII. ^£1^^ ^ 

2\m 5S0IU R^m =?d,\^mm mximji nam. E.^^6foiiAH, bFi,^^6Mi^ ^iseoiiAH ^]ifSAH ^zj xii^ 

(set)M ^S-S^iro^Mi. X-ilSSP. Si^XH^. ^JHPF g/M ttH ^B 3^ ( g^(void)OI ^^^£1^ :>IE^)OI 

bti,^^mCL oils MCH, SOytmioi o^, xig^5|oj a^^xH^ 50-60/m-OICL 



oio|x|o^ bH^ ^CHg nHE^ ^'SOI 200-500/^01 H ^CHM ilHHOII^ £14:: 2D^2\ SOI XII^^D. S£| 

^61 Xil§}£|XI ?,^X|OK oiiHbH^iieOI Xil^^ [EH. SB S^XH^:)^ H^CHI tiH 

aoi^AmiH j\^^\o\x^^ xn^a^ 5101 b^^^^sniL ^01 sb Ma^eiH bio^ssAH x^i^^a. s 

01 Zl ^^C^]^ ^eiet 2fg5K:-|£^£, u^CH^ ^aistoilAH ^^^IS^ ^^01 S^Chole portion)^ 25^o^ 
JiS\ S^jo^ goi 1^£IE^ iIHy£^{panel plating)^^ xH?-iXUH. S^fe oiiHbHi^&hSi Xil^Oil Si>^M DlxIXj 

s^:>HSOii ^£i-MeHE ^^leeoi bHxisii). ^^o\ 9^ loo/^ej sm xiisms^ dig mo\ 20-60n/puise2i aioixj 

Q\\LiX\D\ 3EA^£|^. =?^\^'9\ [^(burr)D[ S2| ^e^^Oil m^^O. OH^ ^B ^£21 ajS:)^ Q^^ (EH^. ^^:?l H 

2 ^aie^oj i^^vAl^iQ. D0I^A^0IE eilOIX-i^ 3&Af§[ ^. i^OI SSB OlxFSI^o^ 

^ =?^\^'9\ ^^m xii>im£^ iiei^o^ oiissj^ >ioi b\^'^d\c\. 01 g^. ^^:?i w£ xii 
>i@Q. oi^:hi XII5&9 ^di^^B DiA-iiiiH§j]y 2| s ^^oii £^XH6^^ mo\mm s^sh^ai ^ji^mi}. 



S^OI! ^^^6^^ ^£1 tH2f ^WI^^^^OilAHSI ^£|s^¥^e Xil>16fb ST^B ^61 g[§6hXI a^QI. OIIM MOi. 

JP-A-02-00887. JP-A-22896. JP-A-02-25089 . JP-A-02-25090. JP-A-02-60189 . JP-A-02- 166789 . JP-A-03-25995 , JP-A-03- 
60183. JP-A-03-94491, J P-A-04- 199592 * JP-A-04-263488011 OWA\^ s}m^9i^ ^^HSM Xll>l&^01l £i6H goH5^^ g>^^ 
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^Ol pa^ojE dlO^SOI QO\^A[0\^ J\± aiOIH^ Xil^m ^. X-\m^Ei my)\X\ 20-60rr/pulse01IAH d^S OllUIl 

OilUXIS <!^li^i6^^ 3101 bH^^am, ^£|^^^ ^^1011 a:^e.f 5-35m/pu!seO]|AH tMBH^ OilUXIb SHI m 

X-i¥(bottom protion)S S^^S^ SAFSf^CII A^ggCK S ^^EH^ LH¥S^^AH2| ^£|e|oj sxH^^OII mE} ^ 

mm 4= 2ia 

^S^^o^ o^£:|xi :?B|£^ti^SOil {T^B^ 4^ 9JiO . , gdfoic b|0^a^ E^^^ ^g2^o^ 

^ 2fe. 40-150//m ^;}iioj o.£,^xi(g|3ss fabric)^ ^dl-M^HH ^SMM PI&^^aH A^gg^Q. ^ 

m^, nam ^oi :?ai-g£HE ^ggoiiAHsj ^mm 5JE^ m^m bH^ef cfg. ^x^i s^nf dH^^^ni ^ai^^ e 
iH/^si^^ ^xi^ MEi^aiin A!^s ^'n, mi}\ ^^^afOiiAH ih^^ah mmm ^mm m, m^m h^mMdui 

5H. ^OiE ^Ol £-10lb^£| SS^^i^ ^Ol #CHM ^^HHEHI ^dli^^n^ 4^X1 li\ 

Eiui^s] 5s§ s-xHdism. nam u^es:q^ ^E^g 4=iyi,^E^Mj m^^ ei^HUHde 



gH(bump):'^ ^^0\\ HiaH o(i||UH<y^^Sl EHDIb'Oit ^0^ ^^^£i:n, ^O! &!EX1I &'H| eiCH ^ 4^X1 

(under fill resin)^ SS,^£jCH I2§& Om, ^CH^Ol 21^mdiB9\ bHSOil ^0^ ^s,^^!^. 

a2[g^ AIGKiiOlM O]|::^0I^ ^^MOI ^BI-MdHE ^ggg ^i^lf^ 4^X1 ZE^M^AH Afgg EEH , ^ X-j if . 

2,^^ (pressure cooker)^ xH dl ^oj oi LHOjg^OI iHtlH<!f1 Ehg 4^ S^CK 



o E. S, D ^dl^^£^ gx|o| ^ai^^oj ^i = g Si,^a^^QI, ^^D\ ^dl^^ ^g^^B ^'&.^^E^ 

30-i50//fnoic:K ^oj ^di3E^^ ==;^xi ^^^01 ^dt^^oii ME^ am. -&^:)| 4^xi5^ee ^ot ^^ehoiiah b 

-^E1IOIXia^:3(B-staging), 3dlI2 ^J}\\J[ 40-)50m21 ^mmm S^E^E^Mi li\^€10. OIM ^ d^ 211 M( f i laments) 2J ^ 
m ^^ME AFgH 4^ $»D. EXH^^. ^MJ\ ^'B ll^E^ EXH^h t\[^'^B[C\. SXH^ ^)>IP^ 50+ WmOlU, ^ 

:H\D\ 35-60g/ni'0II) ^X^gOI 5-25cm/cnf.sec.0jCL mim SXHHj ^OIE 6\L[D[ A[§^Q. E§h, 30-150/^ 

oj 5^U2| ^dl^^ ^t^^S^OI Afg^ ^ ^Sg(weaving method)^ ^6! s^§6^XI ?»^Xief. g^*^(plain- 

woven fabric)0l bH^^ohCL 

^ ^^g 20ilAH Ahg@ ^Saf^ 4^X1 ^^Mg 4-XI^ B 1011 :?IXH^ ^SSf^ 4^XI01IAH <!d^SFfe 5^101 bFt,^^'mCL 



SSlX-il^ s 20j|AH ^ O^UdL g ^^SIOIIAHE A^g^ ^ SiCK ^:?| ^2 eSXilfe ^•^^5^o^ ov 

d45! S5!xiioiiA-i di^iscL noii a\m ^xji^ej oii^fe. ^^\3\, m± ^^\d[. Ddin msm ^di^f, sfoi^ 5^^. 

ElE^fe sfOI^, OiiCHSg, S^, ai2 ^E. eiS^S. DhDUIAIOK ^^¥OIU. gdmiM. ^^^Dlfe 

aiE^AhoiE ^ o^Lii^ aiE^AmiE:>^ 910. ^^mm s^ixiiHi io-80wt%. H^i^^'a^:Hl^ 

20-70wt%oiQ. ^:>\ mum^ ^'Xf ^soi i^n oio^oi u\^'^6\l[. e ^^goiiAH siOjAH. mmmE: 

&^^{i\ame retardancy). B\B DOI^MOIE eilOIXi^ Sm XIISo^feGII ^t.^ap| OH^Oil. ^^^Dlfe olE^AfOIESf Of 
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xH^-IXm. -^^I?! i^g^ HaiHaiUM g^5F£^ B-:^EilO| XI SQ(B-staged) . ^dm^^ H£IMaiIl£i %'^0\\ bHxl 

a:n. ^B^^AH ^ej AIIM^ ^^§^6K)1IAH. dfi.^^6MI^ SI^^OIIA-i ^ig-g^^a. 21 :?d|e|^ 

^M^ UM(nerve):?f SiOiAH. ^^a^e^^2| ^CH SllXl^^(solder resist)^l}2f 2^#bl2| x^0^^ ojSH 

^»aMl 2H^§ ^ ^ICL CCfdUH. 1 dH ^ ^ AH D\^^0\ U^H ^ §,^bl § (defect fatjo)^ . ^ 2^. 

mm9\ d^mmm rnQow a:^^^ ssx-idie oiiH:)i&*^ ss^i bH^^^oii ^ei^^ ^^iiei 

HBIHSIIIl AIMM dH^mH, 511 Jl ( resi St )M 01g5^^ Oi^iOil. nm £1^011 release film)M bHxl6^ 

H. ^Hf ^^^6K)ilAH. bjH,^^aHHI^ ^IgeOIIAH ^S-g^Oll £|6H HMM ^i,^&^Oil 2|6H. 2H^0I QH¥ 2imW<^B 

Ee£^^^S(sand blast method)^^ Xil>i£l^ >!0I b^^^^'6H]. 3 DM ^^1 ^dl^^ SSg. OllS MCH . OilS 

(soft etching)o^ xHaiaii. u^£^:il^ eeH^^^oii 4^iiECL x\^^9,^, oinm^B^ Q 

oi^AmiE aioixi^ D\^m ^ 910. 

^ 1011 mm ^^^m ^ HD\ IIH3|Xie eiinuH^yniOil oi^ia-I, #CHMSJ 2&e^(shear strength)OI 

Xilg^CK SEm, a5|§^ AlOmiOlM 0]|:^Ei|S£^ a^^g^ AiOKiiOlM Oil^E]|^£| Ojjtijg&^X^Ph ^0| 

MS ^x\m mm ^'^s^^ A^g£l^. ^xii^. xHEigh ^£1 s:>i^^ m^. lhoi§^oi s 3:?i ±:3\\ 

m nH3|X|g eiiHdHdeOI X-lie&CK 

^ 20il [E^E &}SEX^I MB^r^i^ IIH^IXIg e]4:HbHd&OII SiOIAH. -^^Pl ojiHbH<y&£l SH^OI ^'±SlIt. £^OICH^SOIU 

EE§[. D^^g^ AlOmiOj^ Oi!^E1j^2^ Cf^^g^ AlOKilOlM Oil ri!^ Eil = o| o\\U\m%'X\\D\ ^:)\ "M^m^ 4^X1 ^^gs 

m^Q.±^ A^§£|^. mxim, ^^^^ x^^\m m^. iHoig^oi ah' ^<!i^^(mass- 

producibi I ity)E ^^§1 2imW^0\ MS€10. 



(^'AjOjj 1) 

2.2-bl:ii(4-AI0mMIIiiy 900¥2f b I (4-^^21101 01 E Oil y ) Oil 1^ lOO^M 150"C0IIAH ^OiAH 4A\2} X-i^SAH 

mMB^, Q\\mmmn\^ mu. oiibigi^x^i^ q\\^ ?<i^ii^ cioiii'ssomiEsi ^t^goHoiiAH goHSP. ^s^^ah 

^i,^M01l til^ffll^ A Oil^AI 4^XI(^^Hg: Yuka-Shell Epoxy K.K2I Epikote 1001) 400^£f 3Biie E} 

oi oil^AI ^XK^^Sg: Sumitomo Chemical Industry Co.. Ltd.£l ESCN-220F) 600^3 0\m IW^mm EWmOW 

mm mmmu. ^ohsah sb ^^'aioiM(zmc octyiate) o.4^M mm, Bmsi^o. ^hfsah 

mm S5!X-il(^^SS: Nippon Talc K.K2I Calcined Talc BST #200) 500^2^ 8^S ^:?^mI2, DIM IHSM 

2^'m>1l dl^ mmo\0\ b\U^ AM ^b|6F^Q. ^J\\D\ 53i/m-0|I) S0m2} ^£1 ^M5E^0il b^U^S 

mH, ^£1 ^M^Sig 150-COllAH 2j^5h01 m^JtB AIZIOI 1202( 170'COll AH )Oi:il 4^X15^^ i,^i,^OI 51wt%ei Hdl 

HaiZKHdlHeiin B)S Xil3&6f^CK 21 ^J)I|:»F SoH ^£|e|(electrolytic copper foils)e ^^:?l HdlHaiH B°l 
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¥ A|eo| Ah5^^(^^ 8| s| ^)QII p,^, dHximiQ, mii^^M A-il^e 30fnniHg2i m 

200*C0!IAH 20kgf/m*o^ ^^^^6^04. ^X\\ ^M{^D\ =?E.\^'2\ ^mm 134//mOi o^^ x^gg ^ 

B^^s. mm saibiy m^cns g6H6^o< u\l\^o\\^ 800¥(s^ eixf 2^§: o,4/^. ^^sg: 

BST#2oo)M §:^^6^«:i^. mmmm x-isip. ao/an ^M9\ niaiM ^oh. 50//m ^m9\ m^immm ai 

ai^i^eiioiM m soil :?^6^I). g.^groi 40voi.%ei a^xHS dm liiso^s^ 30^ eei iio-coiiah 

□^^SOI£^ aSXH^^ 2.'^m lOO'COilAH DiDlOW ^^Si^Ct. aOI^A^OlE aiOIXi^ 40n/p 

ulseS] ^^OjlA-i m^:^(pulse)S ^A^S^01 7mmx 7mm2| Af2|3P| (square size) Oil 100:?HH1 mm Xil^6f 

Sa. □ DM, DOI^A^OIE D[:^ BilOIX-i^j m^m 20m/pulse^ ^'±Md\ll, 20ni./pulse°l ^^OilAH m 

b\^'m ^Aim^Q. moim b^R. ^. ^ai^^sj ^xi^oii^. ^^^^ ^soi 300/imo! ^c-^m m^owA^ ^ 

§01 lOO/^ei 3:»H°1 S(SE12I (b))§ Xil56^£^ 7m./pulseS| M^O^|A^ l^^(shot) ^A^S^SQL ^ai^^HI 

io^z} 6^4i^?i:^ioiiAH x^^.\mll, SEm bio^soiiAHsi ^x\m E^nJt bHs ^£1^^ g ^mm x]\^^o\^m s^ei 

Of^^ ^?P1011AH X-Idli,^0j| 2\m, SESj ¥}>il^ 4/im^CK 3 ah ^ Hf^^Z^^^M ^^§51^01! ^n, ^gn^ 

^ C\m, ^^^^ei ¥26H£S:ih ^dl25HE^X-i£l§[CK£1 (f).(m)). ^^E! HSM ^HM-Oiig 

m:n. ll^(d^o!/^^^^!Ol^=50/50//^^)g ean^^sE^ ssi^ bHsoii i^6^:n. n mh^ CHmei E^aixi^::^ 

(plating resist)(£1 (g))^ ni^ms^ai. ^01£ IIHE¥(E12| (1))2^ ^CHM IIHH¥(£1°I (e))^ Ojlfil^ shp. 

^^:'isEOii u^ji^ SE^a^oi ej:tnbH<:fjes ^^d. ^^ex^i s](eisj (i))^ itj!oirii^(Ei°i (h))^ e>^bH<:deoii 
g^^i}§a^:n ^S2micH(£i£i (j))E^ ^oi ^snHE(EiHi ( i ))oii s^s^^n. ^xi^ i^^ikei^ (k))s ^nm 

^D. ^CHM(£1£l (c))S gg^^s^s^^CK 012^ ^^01 6K>| ^Z] oj^bHdS^S m^imn, H ^5FS SlOll UE^ 



(^A|01I2) 

Oils;,! <^x|(Ahog: Epikote 5045) 700^. dl ^ A| ^ XI ( : ESCN-220F) 300^. C! Af oi q| of 01 E 35¥ ^ 2-011^-4-Oil 

^oioiQg i^s 011^ oii^' ^]\B2l c\mm ssq^oie^ #&^goHOii gsnam. mmmm ^^smi xi9io. ^mo\\ 

lOitAH A^ge^ ^1}^ ^ais^oii ^^:?i ^t^^s g^sa^:^, §^^9 ^aiz&^s a3saK)i m^m Aieioi iso^ei H£ih 
am ES xiiga^aa. 

Es\ Ml AIMS ^i,^a^:;i. ^zm ^j)\\2\ Em =?^\^'m ^mm Ai^MSj ^^s. ^ t.^ ssjii s 

soil bHxim^CK lif^o^ ^ej mmm SOmmHg Ola^£| 2gm 190'COIIAH 20kg/cflfo^ ^^-g^ahOl. ^dm^ ¥ 

M\m ^mo\0\ ^MD\ g>^e ^£|-MeHE ^SMM XilSa^SP. ^^01 ]25m21 M\DW9\ m^[21^ mm ^A\o\ 

:H! XllSafH. □ MP2JE SHJ 27vo.%S ^'^E^(pulse plattng)(^'^ Lea RonalS)01l ^ oH xH^CK D ^. ^'Al 

di ^^^o^ oi:tHbH>fies xii^am ^CHMM e^S6h«cK oi2f ^^01 a^oi ^CHS eiiHbH^&B ^::'^am. □ 

(biinojii. 2) 

e]4jibHd!ee ^(5h. M^eiE mo\ s>iu ^soi ioo//moi s^^h^ m^\2is mo\ mc-\m nHEOii msa >ie xiisjm 
n^. ^Aioii IS Hi^ah«cf. 012^ ^^01 8\o\ ^o\E ^^m^Bm m^im^, n mi^m sioii UEftwa. 



(bijnoii 3) 

HdiHSilUM M^6\D\ ?I6H. ^Oj ^£l2E^g 48!/cnfOIIl 50m21 ^dl^S^HS CHx^loHl. HSIHai 



n 



u. gejeiE ^am iiheoiiah xiisaxi dt^a. oia ^^oi bkm soia ejiHdH^dBM s^tsm. n mmm s 

1011 UEItHCt. 



fM fj 





^AlOil 


bijnoii 


1 


2 


1 


2 


3 




235 


160 


235 


235 


160 




1.15 


1.09 


0.52 


0.71 


0.48 




2.0 


1.9 






1.0 






4x 1013 








6x 1013 


xHdl^ 200A1Z! 


6x 1012 








2x 1012 


XHBI^ 500AIZ} 


6x 1011 








1x 1011 


XH£I^ 700A|^^ 


4x 1010 










xH£!^ lOOOAiZl 


2x 1010 










UIOIS^(Q ) 




6x 1013 








2x 1013 


XHEI^ 200 AI2^ 


5x 1011 








1x 1010 


X-\E\m 300 AlZ} 


3x 1011 








4x 109 


X-i£l» 500Aie> 


1x 1011 








1x 108 


xHai^ 1000AI2} 


9x 1010 










^^:'ISA^ 


1.6 


2.3 




2.5 





B: ^aiSOISE: 'C . M SB§^: kgf, x lu^dyne/cnf 

1) ^SISOIBECglass transition temperature) 

2) m aeg^(ba!l shear strength) 
4^SS^5K)ilAH 

3) gg:^^(viscoelast ici ly) 
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oiisoil 2ioH ^ai^^oi Jii>i£jfe ^se§ oigaK)i oMAg^^ 

4) g*^§^^5H(pressure cooker )xH2.|^ insulat ion resistance)2K^ 

E}2i/±mo\ ±^50/509} 5ii-SEH2j m^M m^m^, A^gs ^ainai^g ^ ^oij bHxism. ^sf^A-i ^zi oi 
£1 se.^ Ai^^eei zaDi'^'si i2rccHiAH x^^\m om, 25*c 60%RH0iiAH •2Ale^ e&i ^tHdism. soovoca nam- 

60^§oK E-IOib^ Ami2i S'ex-ii>M insulation resistance)^ ^§5^ac^. 

5) UIOI§^(ant j-migrat ion properties) 

50 VDCS 85'C, 85%RH0i(AH 4)2f AjgAj^Oil ^gSf^IH. A\0\2\ g2XHi>^g ^SSh^D, 

6) Ma^e]E uiots m^^\Mm 

LH^oii eafeiE SO! m^a^ ioo:?h°i iihhs m ssoiiah am ss^^ iQOi^ ^^a^n, hhe^. ^ch 

LHOilAH 260*C0ilAH 30^Z^- ^^SOIIAH 5^2} ^mm^ ^^^^ 200^^:^16 AlgS^^CL X^^X\9Ji ^s.\ 

SOI ^ u^ycL 



(^♦AlOi! 3) 

^Aioi! 101IAH A^g^ b^u^ AM ^bi6F:Q. gsxil 5oo¥2f 21^ 8¥M ^:^^m^ 3im ^^^t.^ 

xiisimn^, ^AlOllo^ b^Ll4^ fm ^bim^a. 

50m ^D\\9\ ^dl ^gi^(^:>i|: 53c/m\ ^X[m: /cm/ an'. sec) Oil bFU4^l AS m^mH, ^dl ^M^^ 

m 150-COHAH Zj^mOi. AIZ^OI 120s( 170*C Oil AH )0I H 4^XI^&^M mh^O\ 51wt%e! H£l^ai3 G1 ^8 me}^M?} 

01 103S OIH i^i>^0l 60wt% OI HdlHaiH G2M ^SICK 

^MJ\ ^2m2} SoH ^£I^ME2(o))M ^^:3I HdlHEiin G1£| ^i^S ¥ AIMO| otn^oil bHxiam. IB^^AH ^ZJ A-ll 
MM 30mmHg OimSj £!^6fOI|AH 2AIZlSo> 200'C01|AH 20kg/cnfM ^S-g^mOI. ¥^)iP^ 121//mOi ^^^gg 
ai-^EHE ^^ee HS Xilg6^^a(5E2E| e:^! 1). ^SOI ^^S(£2(q))S H^^^ ^ai-e£H 

E ^sgoii nisafji. ?>^s ^di-MdHE ^se s^m ^ai^ £^a^^c^. sj^(£2(p))fe g,^ ss^^oii oimsi:ii. 

□ ssoiife =?d.\ ^ymmm ^^ai^, ejiiibHiy&(i)s ^2iCKSE2£j &^i(2)). Hdineiin 0221 aimm(e 

2(r))S ^01 oji||HH<ifj5^ IS| g>^S(^. e.^ S3f a)0l| ^^^^ eh AIMM bHxia^H. ^ re lease film)e H 

uin. uv niQ.^ ^^mm fiE°j sx^i rn^ow d^^I2 ^j5&s^^cK zi dm. ss^ ^ 

iliIHE¥(£2(s))2h dHS2| MiiHE¥(E2( t ))S XilSjam. n|Q| ^^^M §£}5^^l ¥loH MEOll UVS 5A^6^^ 

CL ^^:?l Si!nHE¥2f M iIHE¥°l aiXI^Mg *J;^l>la^E^ ^^^^BFei ^^g^EM ^^^(development )5^S:^ . ^Ol ^£1 

SIH/^SSf^ 6HEM£fr^M^E^ X1l>16^0j. ^t^^HHESf ^CHMuHEa ^Ma^^CKE22J B?1l(5)). 

□ cfM. nm^ n^g x-ii^aFE^ gsna^sa. n ^. ^am^ s^g :^HM-oiisa^:n. u^'esjif 

H ^H^tm S20il UBtHQ. Af^iBiPi:?^ ISmmx ISmmOj ^^EX^I S(E2(i))g ^'W IHIOI E2(h) )^ ojiHbHde S 

99011 gS|A|31 £f0ICK-^So^ Qg. Sx^l H^e OII^AI aHie(E2(k))^ 4^XI-gt[aK>1 , «^Ex^l 

KS ^SlQ(E22i EMI (6)). □ ^^Ex^l M^^:::i^ DH3IXIM gP^mH. D ^JHFS S20il UEItliD. 



(^'AIOII 4) 

^^^□1^ aiE^A^OlE 3290^2^ QOUI^ aiE^AfOlE 1410^03 ^§ 10.8//m)oj ^f^MOIl ^'AIOII 30IIAH MgSl 
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£1 ^'M3S5|0|| d^U4H im \B}Oi ^'£mAI2}0| 150^0112 ^^►Ol 71wt%ej HBIHaill MM XHSmSD. EE 

m^[^ M2}o\ 35^0111 4^X1 g^i^oi 60wt%ei HdiHBiin nm ^9XO. ^:)\ HdiHeiin n e ^ aimm t^sh 

^AH ^ej Aiieg ^S-g^6^01 ^o^S 119/^01 9ai-e£HE ^SMg HISS^SCK ^J}|i:?f 40mo\ m^m 

m^B\D\ ^m, oil&esi ^i^MoiiA-i m^cn^i 40voi.%s a^^m^ saioimi^ -xi 

e s^s ^£i-#eiiE ^mm ssoii ^gsm. zj^moi nioie g^m^cK niotoii ^soi ioo/™&! d^mmm 

?I6H. 35mJ/pulse°l OilMXIOilA-i C[0\^A[0\EL 0\± eilOII-i^ 4:^^ SA^af^H. m^9\ ^dl^^ SSOil 

aHxiam. i^^^ah ^ej a-iimm ^a^s^ihi ^g-g^mo^ ^'dt^o.^^ ^t^^^q. 

bH^^^2| MUHE^M HI2I3H2. ^sje^Oil^ UV9 SAFeHI. ^^^^d^ei ^^g^^^ ^A^a^:H! development) am 

. ^£1^^ 2XH2^ ^SS^^ ^XI3E^MS ^:HEg^^:^^g (sand blast method)^^ X■{|>^a^:^. ^0| n|e| 3£^gS X'll>im 

n. nam Li^'SE^n^ 4^i^afc^, ojiHyH<y^^ om ^sia. ^01 ojiHdHd^is moimit, n ^lytm S20j{ ue^ 

yiCK A^2|a:?P^ ISmmx ISmmE" SIS^^I gjg Ah^^B:?!:?^ 16mmx I6mmei ^Oj ejiiibHt!^^ OOil Mi.'S ^S^^^ S^s|a^:il. 
S£l Xi^B 2<CH ^ 4=^X1^ xH?-l AH ( f i 1 1 i ng) HSmiH. #CHMS ggahOj bHSOll IDgAI^IAH ^^^x\\ 

±^ m3\x\ PS ^2iCK ^^x\\ m^\^^ nH^ixis ^:^^anl. □ mii^m R2o\\ UEfyia. 



(HIBOll 4) 

^'Aioi! aoiiAH xiis^j >!:3^ ^^m^B j°i ^^soii uvi^^^^^^ m^m^ aixi^MS ^ga^z. ^^Pf so/^ej m^'m 

m^o[^m mm ^mm bHS^^^i g flHH^£^ #chm iihe^oiiah eiixi^ms ^^^^^ xii>ia^ 

SDK ^^i^i aixi>iM:?F ^01 ^^EHOiiAH ssfs s. oi^uHd5[ QS Lj^'E^n^ 4^iya^«a. ^Ol oj 

D. ^^:?t ^^£x^l M£^r^::^ flH^iXIM ^:?^a^I^. H ^B^M S20il UDtHQK 



(bi:201l 5) 

^AlOil 30ilAH. m^m^ 4-XI^^M^AH. OlI^AI 4^X|{^^SS: Epikote 5045) 700^, 01I = A| 4^XI(^^HS: ESCN-220F) 
300^. C|A|o^□o^D|E 35¥ ^ 2011 ^-4-Dill 01 Dl DM 1¥S Dill 0111 BWBH^ CI Oil ^ 2^0^01 ^l.^gDHOii goHaHI. 

□ ^^oF>1l X-iCHAH Xi\^^ ^S^^ 4^X1 ^^gO| Afg£|$^Q. e^(void)OI Jl^mH, 4^/m\ 51 

m, J\± mx\m 50an/cnf.sec.ej ^£15^011 ^glf^ 4^X1 5^gS i,^iiafO|. ^£^E!Aie}OI 150^0111 ^Xl^^g 

i^i>^OI 55wt%ei H£IMBil3 SB '^2iCK 

^^^1 Hdi^ain ¥ AIMS E^am. 12/^ ¥^121 28H ^£i^^e %'^(^, m ob m 2)011 ^^^i aFu>^ dHxia^ 

H. mm^ki AilMM 30nimHg Ola^2| ^lga^ 190"C0i|AH 20kg/cnfog ^g-g^of01. ^£l~MaHE ^SSS ^ 

2iCf. □ =?^\-m^}\EL mmmm bimoii of s^^'^^ :?Fg6foi ojiHbH<::jE^ ts ^sio. &^EJ^^l 

22011 2fOI01SSBf ^^Xl^ l^^lie 22011 CHa^Oj ^l^ai^CK ^CHMg bHSOII ^a^aiOi. m^xw S£f:^^ 

nH3IXI ua ^2iQ. -^^i?! ^^£x^l S£F^^ DH^IXI US 3 H20il UEHHSiP. 
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^'AIOII 


dimoji 




3 


4 


4 


5 


^£ISO|S£(ic) 


235 


235 


235 


160 


1010dyne/cnf) 


2.0 


1.9 




1.2 




CD O 


4x 1014 






fix ini4 


Xi^\m 200AI2} 


6x 1012 






2x 1011 


XH£I^ SOOAiei 


6x 1011 






1x 108 




4x 1010 








xHdl^ 1000AIZ} 


2x 1010 








uioie^(Q ) 












6x 1013 






2x 1013 


xHdl^ 200AIZ} 


5x 1011 






7x 109 


xHd!^ 300Aie} 


3x 1011 






1x 108 


XHEI^ SOOAie} 


1x 1011 








xHais loooAie} 


9x 1010 












V-0 






2i]^(250x 250mm). ei iH dH ^ mm ) 


J 


0.6 








0 




0.5 






P 






9 




s 








15 












K 


150 








P 




150 






Q 






850 




U 








1020 



1) 2H^ 
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^^BDlimrk s\ze)D\ 250x 250mmei eJiHdH<!f!ea bilOl^ MeilOI^(base plate)Oil bHxISflQ 2H^£i slOig^^M ^§6^SU 



M^BD\D\ 15x ISmmOJ ^5lX\\ A\^B:)\D\ 16x 16mm mS 25x 25mme] ei dH E Oil gS^Sm. &|£jtl| Wdl 

2) SS^(flame retardancy) 

2jiHbH<:fieii ^ai^^e oiiiiSK)^ ^oi o|±iibH<if^es UL940ii ^mb[^o. 



LHOie^Oil S^OiAH. iIH9IX|o| BD\ ^ ^IHISi ei SH ^^^Sfe liSFS ^^^^ 4^ 2ib CSPg ei:^bH<yEhOI IW 



1. 0.2mm ol6^olII 3 m e^)oii i.^^ ^^^^^ 

^Ol ^^\^ SSB. ::'!E^Oil ^^SEx^l ^Hl E-iDlk^g 216^1 ^1 E.^ £mi Oi (wi re bonding)OIU ii^S{flip 

chip bonding) . H 2fOI01 SSOIU M^^'SS EiOlk^Oll S:?!?^^ 31§ 4^ SIIQ HdlH of¥ ^£1^^ SSOil 

9 MdfeiE biofmoii 4^ ^xioii ^aiiiH^s ?>:n: 

(mounded) ^QiM^ M^OII 2^3^ >lg ^S^^ g^^^ b^£x^I M£h^^ IIH3IXIS oii||bH<y^^ 
(pr inted wi r ing board) . 

2. nn&oii siOiAH. -y:?! nn^ixig ojiHbH^y&B ^' nH^ixig e]^bH<5ijeei ^ 

3. HI1i>^0il °[(>iAH. ^a-eSHE ^esSI ^ess, ^'4^e^^A-i P^^S^ AlOfUIOlM OlI^EjjS 

AiouiioiM oll::^l£1|so| oj| bi ga^x^is ^Ssf^ i^g^ ni^s Q^^oiu na-iti assE^ 

□ eSEfe. ^'4^QiIiMAH Q5|g^ AlOmiOie Oil±EilM2} AlOKilOlM Oil^Eil^Sl OlIblgi^X^IM S^^m^ ^Slf^ 
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^^mm 2XH01I §,^^6H2( impregnating) Mi>^ SXHS Zii&^o^Mi ^01X1^ ^§^^ ^5iX\\ Mdt^^ 

S=?& 5. X-II4S01I 2^CHAH. SXHfe 5^(fabric)e] ^S^g 

6. xiiii[Oii 9io\k\, Md^ojH dio^g^. <i^£^ees m^mD\ aoi^AfoiE eiioixi^^ ^ 

Af£ife ^am^ see xH£im>iu, ^^§oi qoo'c oi^^om ^mmL-\x\D\ m± aook/moiej £H,^m m^c-\ m 
8 n^^cH^ ni^ ^^m^ a^xH^s 4^xi2f Doi^AmiE eiioiJ-i:)f sa^s^ ^di^^^^ 

Oil HHxiahi} nam poi^AmiH aioixHS 3 ^eiaioii m^b m^[2iE. u\o\m2i m^9. 

£1 neoiiAH ^CH£ 5^U2J Il^^c^ol ^§^^ nH^ixig 2JiHbH<yRh. 

8. eiiiitjH<!ii&.^oii s^o^AH. oi±HdH<:des. 2>^soi! I'lE^Hj m soil ^di^^oi §1 soii£ ^ 
am^oi 2i^)oi 9111, ^mD\ 40-i50//ni0!ii ^ss^^ 4^x1 3E^go! ^£i5&^2j sxH^ ^di-eaiiE 
mm msmiQ: sj^MSM m^o[D\ 9\m ^oiE: s E■j□lb^ ^chm s^iihh. esEioi^^n^ ^^di hhesi 

si^. ^ ^01 ^£i-ea«E ^^eeo^lA^Hj ^ = s e^'e aH^sfiii: 3 ae ^xw rn^ow ^ 
£XH/^sm^ 4^xi£i saiHeiin Ai^g pg. ^^e^5^o^lA^ g:Qf^AH ^zj Aii^g ^s^aam; n m m 

eiHS xii:Hi,^oii 216H s^a^ 5!M ^s^^ ^y^xw me}:^^ nH^ixis ojiHbHde. 

9. MSmOW 910\k\. ^01 Md^^^ nH^IXIg eiiJlbHiy&B OH^ 8GA E}2^ nH^IXIgoi 

10. XIIBi^Oil °ICHAH. ^q/^. ^:HI 35-60-/ m'. HdlH ^X^gOI 5-25cm/cnf.sec. 
21 ^CH£ Sm^! 5ig^^(woven fabric)^] ^S^^ 6^^ "lExll IIH3|X|g oiiHbH<:f!e 

11. immow sioiAH, ^SE^□lb^2^ #cHg s^iwEHi si:^^ ^di^^':iif i?R??^xi s^mm ^ 
exH^. fii^s iiiMafE^. 6iiHMdF±^so^ m^^^ mbf^^' hh^ixis ej4:HbH<:d 

S^S 12. XilStrOll S^OIAH. ^Sal^ ^Xl ^^gg. ^^^^^xH D^lg^ AlOKilOlM O^I^E^I^£^ M0\ 

13. HI8i,^01l SiCHAH. ^dl-MB«H ^gg£l 4^X1 3&^gg mBM9\ 10-80wt%S >! 

14. X-II13S0I1 2iOiAH. bbm^ mmu\^ aiE^AfoiE ooLii^ aiE^AmiEe! 
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